InTRoduCTIon
Viral pneumonia is a major cause of morbidity and mortality in the USA and around the world. The causative organisms for pneumonia vary greatly between studies depending on population studied, the diagnostic method used to detect pathogens and the seasonal distribution of the viruses. [1] [2] [3] Viral pneumonia is well described in immunocompromised patients, especially among patients with hematological malignancy and transplant recipients, causing severe respiratory disease and death. More studies are showing that viral pathogens are an important cause of community-acquired pneumonia (CAP), including viruses other than influenza previously disregarded as a cause of severe disease requiring hospitalization. In a large epidemiological study conducted by the Centers for Disease Control and Prevention (CDC), despite the extensive diagnostic workup performed, no pathogen was detected in 62 per cent of the cases, viral pathogen was detected as single pathogen in 22 per cent of the cases, whereas solely bacterial pathogens were detected in 11 per cent of the cases and coinfection virusbacteria were detected in 3 per cent of the cases. Among the viral pathogens detected, human rhinovirus (HRV) was the most commonly detected followed by influenza virus. 1 Moreover, viruses as an important cause for hospital-acquired pneumonia (HAP) are becoming more evident. Retrospective data from a single hospital showed viruses were isolated as frequently as bacterial pathogens in HAP cases. 4 In another study looking at severe HAP, viruses were identified in 22.5 per cent of cases, most commonly respiratory syncytial virus (RSV) and parainfluenza virus. Patients with viral pneumonia had comparable mortality rates to patients with bacterial pneumonia. 5 Several factors have contributed to shed light on viral respiratory pathogens as a major cause of disease, including the decline in the incidence of invasive pneumococcal disease among adults older than 50 years after the introduction of pneumococcal vaccination, the widespread use of real-time PCR (RT-PCR) to detect respiratory viruses previously unrecognized or underestimated, and an aging population more susceptible to severe viral infection. 6 Among viral pathogens, influenza remains the clinically most significant viral cause of CAP in adults; other common viral pathogens include RSV, parainfluenza viruses (PIV), and adenovirus. Other viruses that have been detected in patients with CAP include rhinoviruses, coronaviruses, and human metapneumovirus (HMPV). The incidence in CAP requiring hospitalization is higher among elderly and patients with obstructive respiratory diseases. 1 7 
dIAgnosIs
Studies have looked at clinical, laboratory, and radiographic patterns to suggest etiology of pneumonia and to guide therapy. Adult age group, rapid onset illness, elevated white blood cell, and neutrophils counts could suggest a bacterial etiology. Interstitial bilateral infiltrates as opposed to lobar alveolar infiltrates suggest viral cause. 8 However, the presenting clinical features are consequently non-specific and demonstrate significant overlap between bacterial pneumonia and those with viral pneumonia, especially in case of bacterial and Review viral coinfection. In addition, elderly and immunocompromised patients with pneumonia might present with atypical manifestations making the diagnosis even more difficult. 9 10 Another approach to differentiate between bacterial and viral infection is to look at the host-immune responses. C-reactive protein, procalcitonin, and interleukin-6 have been used to support the diagnosis of bacterial infection. However, some studies showed that the levels of these inflammatory markers can be elevated in viral infections, questioning their diagnostic accuracy and ability to guide antimicrobial therapy. 11 12 A novel combination of viral-induced proteins that complement routinely used bacterial-induced proteins is showing promising result, can be amenable to rapid measurement, classifies mixed infections, and is unaffected by potential colonizers. 13 14 Conventional ways for respiratory virus detection included isolation of the virus by viral culture and antigen detection in respiratory secretions. Introduction of highly sensitive molecular assays leads to the increase in detection rates of respiratory viruses, differentiation of virus subtypes, and discovery of new viruses that were previously difficult to identify. 15 In 2008, the US Food and Drug Administration (FDA) approved the first multiplex PCR assay for the detection of multiple respiratory virus nucleic acids simultaneously. Since then, many commercial PCR panels became widely available. However, different commercially available panels can have different specificity and sensitivity for individual viruses. 16 Detection of respiratory viruses in the upper respiratory tract does not imply that the virus is the underlying cause of pneumonia. When upper respiratory specimens are used such as nasopharyngeal swabs, washes, or throat swab, the presence of respiratory viruses might indicate simply an upper respiratory tract infection separate from the cause of pneumonia. The other possibility is that viruses can be detected as coinfection with bacterial organisms or facilitating lower respiratory tract bacterial infection. The interaction between viral and bacterial pathogens in pneumonia and the effect of mixed infections (bacterial and viral) versus pure bacterial infection on outcome and prognosis is still not clear. Additionally, detection of viruses might represent prolonged virus shedding especially seen in immunocompromised hosts or simply colonization of the upper airways which has been observed in healthy non-immunocompromised individuals. 5 Although CT scan of the chest might be more sensitive in the diagnosis of pneumonia and suggestive of causative organism, the evidence for the validity of routine CT use in the management of pneumonia is lacking.
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InfluenzA pneumonIA
Seasonal Influenza is caused by influenza A or B, and results in outbreaks and epidemics worldwide, mainly in the winter season. Influenza viruses can cause pneumonia in two different ways, primary influenza viral pneumonia and more commonly secondary bacterial pneumonia after influenza illness usually caused by Staphylococcus aureus (often methicillin-resistant), Streptococcus pneumoniae, or Streptococcus pyogenes. Influenza was the second most common pathogen detected in adult immunocompetent patients with CAP requiring hospitalization, in a study conducted between 2010 and 2012. Respiratory infections caused by influenza viruses are difficult to distinguish from infections caused by other respiratory pathogens based solely on signs and symptoms. In the USA, annual epidemics occur during the fall or winter months. Rapid influenza diagnostic tests (RIDTs) detect influenza virus from respiratory secretions. These tests are highly specific and produce fast result but have low sensitivity, leading to high false negative results. Not all commercial RIDTs can differentiate between influenza A and influenza B, and none of the available RIDT can provide information on influenza A subtypes. 18 When influenza pneumonia is suspected, lower respiratory tract specimens should be collected and tested for influenza viruses by RT-PCR.
The risk of progression to lower respiratory tract infection and poor outcomes is related to host factors and viral factors. Overall, elderly patients with multiple comorbidities, solid organ transplant (SOT) and hematopoietic stem cell transplant (HSCT) patients are at higher risk of progression to pneumonia, respiratory failure, secondary bacterial infection, and death. 19 In a study in patients with active or history of malignant disease and confirmed influenza virus infection, one-third of them developed pneumonia. The mortality rate approached 10 per cent. Risk factors for death were the delay in diagnosis of the influenza infection or of the bacterial or fungal superinfection. 20 Similar findings were observed in HSCT recipients and patients with hematological malignancies. Pneumonia occurred in 30 per cent of patients with influenza infection. Risk factors for progression to pneumonia were an absolute lymphocyte count <200 cells/mL and not receiving influenza-directed antiviral therapy. The absolute lymphocyte count was also an independent risk factor for death. 21 Treatment should begin as soon as influenza pneumonia is suspected and before laboratory confirmation. The antiviral treatment of choice should be based on the susceptibility of the circulating virus. Currently, M2 inhibitors amantadine and rimantadine are not recommended for treatment since all circulating influenza viruses are resistant to M2 inhibitors. Three neuraminidase inhibitors are FDA approved for the treatment of influenza A and B: oral oseltamivir, inhaled zanamivir and intravenous peramivir which was approved by the FDA in 2014 to treat influenza in adult patients (table 1) .
For patients with influenza pneumonia, including critically ill patients, and patients requiring mechanical ventilation, CDC guidelines recommend oseltamivir as the drug of choice. Intravenous peramivir is recommended when there is a concern about inadequate oral absorption of oseltamivir. The efficacy of peramivir in patients with severe illness and in patients with influenza B is not well established. 18 Some studies demonstrated a repeated higher dose up to 5 days of intravenous peramivir compared with the low single dose recommended for uncomplicated influenza infection is safe, effective, and shortens the duration of influenza illness. 22 Inhaled zanamivir is only indicated for uncomplicated acute influenza. Inhaled zanamivir lacks efficacy in pneumonia, probably due to poor bioavailability in lung periphery. 23 Intravenous zanamivir is an investigational drug that could be requested for clinical use if there is a concern for Review oseltamivir-resistant influenza strain. Depending on the mutation conferring the resistance, the virus might develop resistance to oseltamivir but remain susceptible to zanamivir. 24 Other drugs showing potent antiviral activity are being tested in vitro and considered for potential therapy for multidrug-resistant influenza viruses, for example, the first class of organosilanes that have potent antiviral activity against influenza A viruses that are resistant to amantadine and oseltamivir. 25 Another medication, dapivirine, an FDA-approved HIV non-nucleoside reverse transcriptase inhibitor, has broad-spectrum antiviral activity against multiple strains of influenza A and B viruses. 26 When there is high clinical suspicion for influenza pneumonia, the treatment should be started regardless of time of presentation and continue even if initial influenza test result is negative, unless an alternative diagnosis exists. Patients who are severely ill with influenza should be evaluated for a secondary bacterial pneumonia.
Influenza vaccine remains the most effective way to prevent seasonal influenza and influenza-related complications. Since 2010, the CDC's Advisory Committee on Immunization Practices has recommended annual influenza vaccination for all persons aged ≥6 months who do not have contraindications. Each year, generally around February, recommendations for the composition of influenza vaccines are made based on surveillance data and a report is released focusing on changes in the viral antigen composition of seasonal influenza vaccines and providing guidance for vaccine providers. The optimal timing of vaccination should be before the onset of influenza activity in the area. However, if given early in the season, there is a potential risk for suboptimal immunity by the end of the influenza season, especially in elderly population. The effectiveness of influenza vaccines among older adults is an area of active research and no formal recommendation has been made regarding specific dosage or formulation. 27 
pAndemIC InfluenzA
The 1918 influenza A virus pandemic was the first well-documented influenza pandemic of the 20th century. In 2005, researchers were able to reconstruct the virus after sequencing of the full RNA genome. This work provided important information on the evolution, antigenic properties, pathogenic determinants and virulence markers of the virus which facilitated the rapid assessment of the potential for pandemic spread of subsequent emerging virus.
AvIAn And swIne InfluenzA
Zoonotic influenza viruses are distinct from human seasonal influenza viruses and do not easily transmit between humans. In addition, a number of viral genetic changes are 28 In 2009, a novel virus caused the pandemic swine-origin influenza A (H1N1). There is much variability in estimates of patients who developed viral pneumonia during this epidemic, secondary bacterial infection was reported in 20-24 per cent of patients. Poor outcomes were associated with younger age, pregnancy, obesity, and patients with underlying comorbidities. Mortality rate for hospitalized patients ranged from 4.1 to 46 per cent. 29 30 Treatment is similar to that of seasonal influenza virus. Current vaccines do not provide cross-protection against strains of the H5, H7, and H9 influenza viruses. 31 The similarity in the virulence markers between the 1918 virus and the H5N1 and H7N9 avian influenza viruses has highlighted the pandemic potential for these viruses 32 and the need for continuous vigilance for any human cases. pARAmyxovIRuses RSV, PIV and HMPV are paramyxoviruses and important respiratory pathogens. These infections are usually acquired in early childhood. Almost all adults are seropositive, but immunity is incomplete, and reinfection can occur in adulthood.
Rsv pneumonIA
RSV causes acute respiratory tract illness in persons of all ages. Traditionally a viral pathogen of children, RSV can cause CAP in adults that could be particularly severe in older adults and immunocompromised individuals with a mortality rate similar to influenza-attributable mortality. 33 Clinical features are not distinct from other causes of viral pneumonia. Patients usually present with symptoms of upper respiratory tract infection followed by pneumonia. Wheezing is a common feature in RSV pneumonia. 34 Among HSCT recipients and patients with hematological malignancy, RSV is a significant cause of pneumonia. Risk of progression to pneumonia ranged from 18 to 55 per cent. 15 Pneumonia and mortality rates are higher when RSV is contracted in the first few months after HSCT; other risk factors include presence of graft versus host disease, increasing age, and myeloablative conditioning. 15 21 35 RSV infection is associated with decrease in pulmonary function tests and development of bronchiolitis obliterans syndrome after lung transplantation. 36 The treatment of RSV pneumonia is supportive. Ribavirin (table 1) is approved by the FDA for the treatment of RSV in children. However, systemic or aerosolized ribavirin has been used off-label in the treatment of RSV infection with or without intravenous immunoglobulins in immunocompromised subjects, particularly among lung transplant and HSCT recipients. There are no comparative data between aerosolized versus oral or intravenous ribavirin. Most of the research available support the use of ribavirin in immunocompromised patients with RSV pneumonia. Studies have shown that the use of aerosolized ribavirin prevented progression to lower respiratory tract infection when given early in the disease and decrease mortality in patients with RSV pneumonia. 37 38 When considering using aerosolized ribavirin, cost, potential bronchospasm, and teratogenicity risk for healthcare workers (HCWs) should be taken into account. 36 In contrast to earlier studies showing high rates of hemolytic anemia with the use of systemic ribavirin, more recent studies showed that oral ribavirin was well tolerated in patients with various degrees of immunosuppression. 39 40 Treatment with oral ribavirin prevented the development of bronchiolitis obliterans, decreased mortality in lung transplant patients with RSV pneumonia, and reduced the cost compared with aerosolized ribavirin. 41 42 Ribavirin intravenous was also investigated with mixed results, some studies did not show a mortality benefit in patients with RSV pneumonia, 43 while other studies showed a more favorable outcome. 44 A systematic review looking at the management of RSV infection in adult HSCT recipients showed a trend towards a better outcome regarding RSV-related or attributable mortality in patients treated with aerosolized ribavirin with intravenous immunoglobulin or RSV-specific intravenous immunoglobulin than in those treated with ribavirin alone. 45 Similarly, a study among patients with lung transplant suggested an aggressive multidrug regimen approach including inhaled ribavirin, corticosteroids, and intravenous immunoglobulin (with or without palivizumab) to preserve lung function in patients with RSV infection. 46 47 Palivizumab, a humanized RSV monoclonal antibody, was approved by the FDA in 1998 for the prevention of serious lower respiratory tract infections caused by RSV in children at increased risk of severe disease. 48 The use of palivizumab as prophylaxis and treatment in immunocompromised patients has not been well studied and thus is not recommended. Small studies showed that palivizumab in addition to strict infection control measures was effective in controlling a nosocomial outbreak of RSV in a stem cell transplantation unit. 49 A phase I study showed that palivizumab as single intravenous infusion in combination with aerosolized ribavirin to treat RSV infection among HSCT recipients was safe and well tolerated. 50 Motavizumab, another humanized IgG1 monoclonal antibody, with a higher affinity for RSV than palivizumab, was effective in reducing RSV-related hospital admissions among healthy term native American infants before the FDA declined to approve licensure for side effects concerns. 51 Many medications are under development for the prevention and treatment of RSV infection. A new drug advanced to phase II clinical trial, presatovir (GS-5806), is a potent and selective RSV fusion inhibitor that will block the viruscell fusion process, currently being evaluated in elderly and with an acute RSV lower respiratory tract infection. 52 
pIv pneumonIA
There are three PIV serotypes, 1, 2 and 3. PIV infection is the leading cause of croup in children. PIV circulation has seasonal variation, depending on the region. In the USA, PIV serotype 3 is the most prevalent serotype and usually causes outbreaks in the months of April to June. Whereas Review PIV-1 and PIV-2 are more commonly encountered during the fall. PIV-3 is the most prevalent serotype in adults hospitalized with pneumonia. 53 In healthy adults, with no underlying immunodeficiency, PIV infection could be asymptomatic or could cause mild upper respiratory infection. PIV infection is associated with asthma and chronic obstructive pulmonary disease exacerbation. In a study comparing the clinical characteristics of PIV pneumonia to non-PIV pneumonia, wheezing was reported more frequently. 54 Several risk factors are associated with progression to pneumonia and severe disease including older age, steroid use, and immunocompromised status.
Among patients with hematological malignancy and HSCT and PIV infection, the average incidence of PIV pneumonia was 37 per cent. Predictors for progression to lower respiratory tract infection were early-onset infection post-transplant, steroid use, and coinfection with other pathogens. 55 In a systematic review, the average mortality rate for patients with PIV pneumonia was 27 per cent. Other mortality risk factors were steroid use, presence of co-pathogens, and relapsed or refractory underlying malignancy. [56] [57] [58] There is no proven effective treatment available for PIV pneumonia. Ribavirin has antiviral activity against PIV and has been used anecdotally in different forms for the treatment of PIV-associated pneumonia in immunocompromised patients. 59 60 However, the clinical benefit of treatment is uncertain. 21 56 61 DAS181 is a new sialidase fusion protein that targets host sialic acid receptor, preventing the virus from cell attachment and entry; it has been tested in small clinical trials for the treatment of PIV showing some clinical improvement and no major adverse events. 62 Suramin acts as a non-competitive hemagglutinin-neuraminidase inhibitor, inhibiting viral replication in mammalian epithelial cells. Suramin could be a potential treatment for PIV infection. 35 63 A lot of interest is being focused on developing short interfering RNAs (siRNAs) against viral genes. siRNAs demonstrated antiviral activity in cell culture and prevented RSV and PIV infection when instilled intranasally in a mouse model. 64 
Hmpv pneumonIA
The risk of pneumonia and severe disease due to HMPV infection is higher in elderly patients with chronic cardiorespiratory disease and immunocompromised. 19 65 Rates of progression to pneumonia and death are different between studies, but are becoming more recognized that HMPV can cause pneumonia and can have high morbidity and mortality. 15 66 67 In patients with lung transplant, some studies suggest that HMPV infection (without specifying upper vs lower respiratory tract infection) could be associated with acute and chronic allograft rejection. 68 69 The treatment for HMPV pneumonia is largely supportive. Oral, aerosolized, or intravenous ribavirin and intravenous immunoglobulin have been used for severely ill immunocompromised patients with mixed results. 66 70 Recently, a cross-reactive mAb with activity against both RSV and HMPV fusion (F) protein has been discovered and could possibly have an implication on the development of clinical antibodies and vaccines that elicit neutralizing antibodies against these two viruses. 71 Vaccines based on live-attenuated chimeric and recombinant vaccines against RSV and HMPV and human PIV 1-3 are under development. 72 A recent phase IIb study, assessing a RSV post-fusion F-based vaccine efficacy in adults≥60 years of age, failed to prevent RSV-associated acute respiratory illness despite developing a positive antibody seroresponse. 73 
AdenovIRus pneumonIA
Human adenoviruses (HAdVs) are double-stranded DNA viruses. HAdVs cause different clinical syndromes depending on the adenovirus serotype, viral tropism, portal of entry, and host factors. Respiratory infections could be associated with gastrointestinal symptoms. Respiratory illnesses in adult immunocompetent patients are often mild and self-limited. However, severe pneumonia, respiratory failure, and high fatality have been reported in sporadic cases, in outbreaks among military recruits and institutional settings, and even community-based outbreaks in the USA and around the world. [74] [75] [76] [77] Severe adenovirus infection has also been described in patients with HSCT and SOT ranging from asymptomatic shedding to severe fatal pneumonia as part of disseminated disease. In cases of adenovirus pneumonia, mortality rate was high. Even among immunocompetent patients, mortality was 26.7 per cent 77 and can reach 50 per cent in some studies. 15 Currently, there is no FDA-approved treatment for the adenovirus infection. Cidofovir (table 1) has good in vitro activity against all adenovirus serotypes. Few case series showed clinical improvement with the use of cidofovir with or without intravenous immunoglobulin among patients with severe adenovirus pneumonia but its use is limited by toxicities and low-quality evidence. Hydration and probenecid should be given along with cidofovir to prevent renal toxicity. 78 Brincidofovir (CMX001), an orally bioavailable lipid conjugate of cidofovir, could be a promising medication for the treatment of adenovirus in severe cases. 79 Live oral vaccine against adenoviruses types 4 and 7 has been available since 1971 and has shown to be safe and highly effective. It was discontinued and reintroduced after the adenovirus military outbreaks in 2001. Its use is currently restricted for military use. 80 
HumAn RHInovIRuses
HRV are among the most common pathogens causing common cold in adults, mild self-limited upper respiratory tract infection. With the advancement in molecular diagnostics, the clinical significance of detecting HRV in the lower respiratory tract and their ability to cause pneumonia is debated. However, more evidence supports that HRV could have a serious pathogenic role in lower respiratory tract infections, although uncommon, in the elderly and immunocompromised patients. 81 82 Lower respiratory tract infection with HRV had similar outcome compared with infection with RSV, PIV or influenza virus. 83 Among patients with lung transplant, some studies showed that persistent infection of HRV was associated with acute and chronic graft rejection and increased mortality, other studies were not able to prove this association. 84 
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Review
Despite extensive efforts, there is still no proven effective therapy to treat HRV infection. In a small group of patients with primary hypogammaglobulinemia, the combination of interferon and ribavirin was associated with rapid decrease of HRV. 86 Novel antiviral therapy targeting the 3C protease protein has been developed with modest clinical effect. Another class of antivirals that were tested were the capsid binding drugs preventing the attachment between the virus and host cell receptors; of those, pleconaril was rejected by the FDA for side effects and vapendavir failed to meet its primary endpoints in a clinical trial. 87 
HumAn CoRonAvIRuses (HCov)
HCoV strains (HCoV-229E, HCoV-OC43, HCoV-NL63, and CoV-HKU1) are primarily respiratory viruses that replicate in the epithelial cells of the nasopharynx and cause common cold symptoms with similar presentation to the infection by rhinovirus. Due to enhanced molecular methods, HCoV have been identified as possible etiological agents in CAP. 88 However, HCoV gain more importance as a cause of severe lower respiratory infection and death with the emergence of the novel HCoVs, severe acute respiratory syndrome coronavirus and Middle East respiratory syndrome coronavirus (MERS-CoV).
seveRe ACuTe RespIRAToRy syndRome (sARs)
In 2002, an outbreak of atypical pneumonia was reported from China with high rate of nosocomial transmission. This was followed by the identification of a coronavirus as the causative agent for SARS, subsequently named SARS-CoV. From 2002 to 2003, the SARS epidemic spread globally. There were a total of 8096 reported cases from 27 countries, with the highest number of cases recorded in China. 89 Clinical manifestations were predominantly respiratory ranging from mild to severe disease, respiratory failure, and death; the case-fatality rate was estimated to be 10 per cent.
mIddle eAsT RespIRAToRy syndRome
MERS is a viral respiratory disease caused by the MERS-CoV. The first cases were described from Saudi Arabia in 2012. Since then, 2066 laboratory-confirmed cases were reported to WHO, 82 per cent of whom were reported by Saudi Arabia. Thus, MERS should be considered in travelers or close contacts with travelers to the Middle East, particularly to the Arabian Peninsula within 2 weeks before symptom onset.
Although not clearly understood, there is evidence to suggest transmission from the Arabian camel to humans; in spite of that, most patients do not recall any contact. MERS-CoV is considered a zoonotic virus; human-tohuman transmission has been documented but limited to healthcare facilities and close contacts to patients with MERS-CoV infection. The clinical spectrum ranges from asymptomatic to mild respiratory symptoms to severe acute respiratory disease. Pneumonia is a common presentation with fever, cough, and shortness of breath progressing to respiratory failure. Mortality rate has been reported to be 35 per cent, with 720 documented deaths, which is threefold higher than for SARS.
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Treatment of both SARS and MERS remains supportive. A range of treatment options has been suggested but remains investigational. The use of convalescent plasma therapy has been used for SARS and proposed for MERS, with some favorable outcomes when given early in the disease. 92 The treatment with systemic steroids did not improve outcome; in contrast, it was associated with prolonged viremia and increased mortality. 93 94 Interferon and ribavirin with or without lopinavir/ritonavir have been used in animal studies and small clinical studies with inconclusive results. 95 96 Drug discoveries classified into virus-based and host-based treatment options are under development. 94 Different vaccination strategies against SARS-CoV and MERS-CoV are developed and being tested in animal models. 90 
pneumonIA by HumAn HeRpesvIRuses varicella pneumonia
The incidence of varicella-zoster virus (VZV), or HHV-3 disease, has decreased after the introduction of varicella vaccine. Infections occur after inhalation of infected droplets or by contact with skin lesions. VZV infection can have several different presentations depending on the age and immune status of the patient. Primary varicella infection in older patients, immunocompromised, people living with HIV and pregnant women is usually severe and can have an atypical presentation. Patients can have widespread disease in the absence of skin lesions or can develop severe interstitial pneumonia that progress to acute respiratory distress syndrome. 97 Lung involvement occurs within the first seven days of the disease. Chest radiographs show diffuse bilateral interstitial or micronodular infiltrates. The mortality is high in these patients and can reach 18 per cent. In patients with varicella pneumonitis, antiviral therapy with highdose acyclovir should not be delayed until the diagnosis is confirmed and should continue for a minimum of 7 days. The use of steroids as adjunctive therapy is controversial. 98 The vaccine is available either as a single live attenuated vaccine or as a combination with mumps and rubella vaccine. For persons who are exposed to varicella and had no evidence of immunity, postexposure vaccination is recommended. The drug of choice for CMV pneumonitis is intravenous ganciclovir. The efficacy of oral valganciclovir has not been established. There are limited data on the added Review benefit of CMV immunoglobulin. Foscarnet and cidofovir are reserved for the treatment of resistant infections. CMV vaccine remains under study with glycoprotein B conjugate the leading candidate under consideration.
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HeRpes sImplex vIRus (Hsv)
The detection of HSV in lower respiratory secretions is increasingly reported in critically ill patients, immunocompetent and immunocompromised. The recovery of HSV virus in lower respiratory tract could be the result of a contamination from the upper respiratory tract or local viral reactivation. Whether HSV represents a marker of severe disease or true pathogen that is associated with respiratory disease, lung injury and mortality is not clear. 102 Some studies showed an association between HSV viral load in BAL and poor outcome. 103 The need for antiviral treatment in patients with HSV remains to be investigated in randomized controlled trials.
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TRAnsmIssIon And InfeCTIon ConTRol meAsuRes In HeAlTHCARe seTTIngs
Nosocomial acquisition of viral RTI is not uncommon and possibly underestimated; it can have grave impacts on patient outcomes and health-related costs. 105 Many outbreaks have been reported with widespread infection in hospital settings for nearly all respiratory viruses. Strict implementation of infection control measures is very important to prevent spread of infection particularly at times of outbreaks and among immunocompromised patients. 106 We will summarize the infection control practices advised by the CDC and the Health Care Infection Control Practices Advisory Committee (HICPAC). 107 108 These practices vary widely among different institutions. 35 For HCWs with signs of respiratory illness, run rapid diagnostics and restrict from caring for high-risk patients. Educate staff and symptomatic patients about respiratory hygiene and cough etiquette. HICPAC recommends empiric contact plus droplet isolation precautions for respiratory illness on presentation before diagnosis and for patients presenting with possible pneumonia and a recent travel history to countries with active outbreaks of novel respiratory infections airborne, contact precautions plus eye protection.
Standard precautions should be applied to all patients in addition to transmission-based precautions. For HRV and seasonal influenza, droplet is the most important route of transmission and thus droplet precautions should be implemented. In addition, airborne precautions should be applied when performing aerosol-generating procedures in case of influenza pneumonia.
Another infection control measure is to place patients with viral respiratory infections in single rooms, when available, or to cohort them.
Although RSV may be transmitted by the droplet route, direct contact with infected respiratory secretions is the most important determinant of transmission, similarly for PIV and HMPV. Contact precaution in addition to standard precaution should be applied in case of RSV, HMPV or PIV infection. In case of adenovirus infection, contact, droplet, and standard precautions should be applied. Standard, contact, and airborne isolation should be applied when dealing with suspected or confirmed cases of novel Influenza A, SARS, or MERS infection. Patients with active varicella should be promptly separated from seronegative patients and should be placed under airborne and contact isolation.
Patients who are immunocompromised have prolonged virus shedding and could require a longer duration of isolation. 109 During periods of influenza or RSV circulation in the community, consider restricting or screening visitors for respiratory illness.
ConClusIon
Viruses represent a common cause of CAP as well as HAP. Clinical manifestations and severity of illness vary depending on age, immune status, and comorbidities. Diagnosis is usually made by detection of virus by RT-PCR in upper or lower respiratory secretions. However, tests results should be interpreted with caution and take into account the clinical presentation and the prevalence of the virus in the population tested. Treatment is mainly supportive. The only FDA-approved medications for the treatment of viral pneumonia in adults are the neuraminidase inhibitors oseltamivir and peramivir. Infection control practices in the hospital are very important especially at times of outbreaks and epidemics.
